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Abstract 
In Sweden there is a potential to double the amount of industrial excess heat from todays 5 TWh that is delivered into 
district heating networks. This paper investigates factors that are influencing industrial excess heat collaborations. 
The paper presents result from qualitative interviews as well as answers through a more quantitative web based 
survey which has been sent out to stakeholders in existing Swedish industrial excess heat collaborations. This work 
provides new evidence on that economic motivations are the most common driver for starting up a collaboration, but 
well in place factors like transparency as well as investment sharing between the partners becomes important for a 
long-term successful collaboration. 
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1. Introduction 
Industrial excess heat could be, depending on the temperature levels, used for many areas besides 
supplying heat to district heat systems [1]. For example, it could be used for electricity production or to 
provide heat to other heat demanding industrial processes within the companies.  
 
Nomenclature 
 
DH District heating  
CHP  Combined heat and power 
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In Sweden, the district heating (DH) systems receive almost 5 TWh of industrial excess heat from 
different industrial processes across the country. It has been reported that the potential could be as high as 
21 TWh [2], but at least half of this amount of industrial excess heat should be available to DH systems in 
an economic way. In total the district heating systems delivers above 50 TWh to the DH customers [3], so 
the future potential of industrial excess heat share in the final delivery to end-users is about 20 percent. 
Amongst the industrial companies delivering excess heat to DH systems in Sweden, chemical companies, 
food producers, oil refineries, producers of different plastics, pulp and paper plants and steel producers 
are common. 
 
In the past, investment support has been available in Sweden to, amongst other things, promote the use 
of industrial excess heat. The last investment support was ended in 2008 [4]. Today’s policy instruments 
have mainly supported electricity production from renewable fuels, for example through electricity 
certificate trading. This financial support may lead to district heating system owners choosing to supply 
heat by CHP plants instead of using the existing industrial excess heat [4]. A new law stipulates DH 
system owners to consider third party access to DH systems which could increase the possibilities for 
industrial excess heat. 
 
For industrial excess heat collaborations to be successful it may however not be sufficient to 
implement supportive policies. There is also a need to improve the understanding of various factors 
influencing the collaborations in order to realise the full potential of industrial excess heat into district 
heating system. This study focuses is on industrial excess heat collaborations, where either primary or 
secondary heat supply is appropriate for district heating. 
2. Methodology 
2.1. Data collection 
The data in this study was collected in two steps. In step one, 25 qualitative interviews were conducted 
with district heating companies and industrial companies that are involved in partnerships for utilizing 
industrial excess heat. The interviews formed the basis for a web-based survey that was sent out in step 
two to 87 companies involved in industrial excess heat collaborations. The selected companies were 
identified through information provided by the industry associations Swedish District Heating and 
Swedish Steel Producers. The companies in the study represents a majority of all industrial excess heat 
partnerships in Sweden. Almost 60 percent of the selected companies answered the survey. All in all, the 
study included stakeholders from 32 different partnerships for industrial excess heat delivery to district 
heating systems. 
2.2. Description of respondents 
The respondents in the study represented two types of companies: energy utilities’ companies that 
operate district heating systems and industrial companies producing excess heat. 
 
Energy utilities 
58 percent of the companies that participated in the study were energy utilities that operate district 
heating (DH) systems. There are two main groups of DH companies; those having a thermal plant 
connected to the distribution system and those who operates one or several combined heat and power 
(CHP) plants. Thermal plants only supplies heat to the end-users, meanwhile CHP plants produce both 
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electricity and heat. There was also respondents having both types of plants in their production mix. A 
few of the district heating system owners did actually only supply heat through industrial excess heat. All 
together, the DH system owners in the study received almost 1.9 TWh of industrial excess heat on an 
annual basis, which corresponds to around 40 percent of the received industrial excess heat in Sweden. 
 
Industry 
42 percent of the companies in the study were industrial companies, having an annual excess heat 
delivery that varies widely, between 0.4 GWh and 275 GWh. A majority of respondents in the industry 
side were either producers of steel and other metals or producers of pulp and paper. Many different excess 
heat-delivering technologies were represented in the study, where recovering heat from hot exhaust gases 
was the most common. Other included heat sources were product cooling, condensation processes, 
drying, melting, sewers, steam, and process cooling. 
3. Result 
3.1. Initiating the partnership 
There are many different cases of industrial excess district heat partnerships that are sprung from 
different needs and opportunities often specific to the local area of the district heat system. Amongst the 
partnerships in the study, new partnerships have often been started when either of the parties internally 
were discussing new construction or rebuilding on the site. In one case the project planning had led to 
finding a large excess heat source in low pressure steam, which fitted perfectly with district heat 
production. In another case the district heating system owner had to replace aging heat production units 
and with a less investments heat was delivered from a nearby industry instead. In a third case, a district 
heating system owner instead introduced a heat trading market into its large DH system. The company 
continuously provides the current DH price which they were willing to pay for excess heat and what 
temperature levels that is needed. This allows for any industrial company to connect to the district heating 
system and deliver its excess heat 
3.2. Stakeholders’ motivations to collaborate 
The respondents claim that the primary reason for why partnerships had started were the financial 
benefits. This was stated by most of the respondents in the study. They also mentioned that environment 
and the local community motivations were seen as a bonus. The pricing of the excess heat is a factor that 
84 percent of the companies thought had a large to very large impact on the success of such a partnership. 
This could be one reason for why the pricing methods differed widely between various partnerships. 
Possibly the collaborating parties found the pricing so important that they carefully adapted the pricing 
method to the specific conditions of the involved companies. 
3.3. Initial investments 
The initial investment cost for the technology and work demanded to build an industrial excess heat 
partnership is often large and how it is handled contributed at least partly to the outcome of the 
partnership. 58 percent of the companies thought that the investment costs have a large to very large 
impact on the success of the partnership. Many of these companies had an uneven sharing of the 
investment costs, which could have led to this higher interest in investment costs. Among the rest of the 
companies the collaborating partners had more often shared the investment costs equally between them. 
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The survey also showed that the party that had made the larger investment also thought that they had 
taken the higher risk in the partnership. 86 percent of the companies that thought that they had taken the 
higher risk were district heating system owners and in average they had made 69 percent of the 
investments. The reason for this situation is that these are often owned by the municipality. One 
respondent explained that the municipal companies have lower yield requirements than privately owned 
industrial companies. Also the municipality-owned companies seemed to have the possibility of writing 
off the investment on longer time, possibly up to 15 to 20 years compared to the three to five years for an 
industrial company. 
3.4. Important factors in excess heat collaborations 
The survey explicitly includes several different factors which were found in the interviews, and could 
have effect on the partnership. These were grouped together into four categories: relationship factors; 
production-technical factors; strategic and contractual factors; and result- and capital-related factors. 
When asked which categories that have the greatest impact on the success industrial excess heat 
partnerships, 37 percent of the companies answered that ‘result- and capital-related’ factors, such as the 
sharing of investment costs and pricing of the excess heat, were the most influential. 33 percent thought 
that ‘production-technical’ factors, such as the planning of production stops and the technical conditions 
of the industrial production plant was most important. In other words, what is most important depends to 
a great extent on the investigated case. The result explains the importance of mutual understanding of the 
conditions that characterize the companies in the specific partnership. 
3.5. Challenges in excess heat collaborations 
The initial phase of industrial excess heat cooperation is resource-intensive in terms of time, personnel 
and investments. This is confirmed by respondents from both utilities and industries. Several respondents 
highlighted the need for dedicated and highly driven staff in this phase. The type of ownership was also 
shown to influence the possibilities for successful collaborations. Some parties find it more difficult to be 
completely open and transparent towards their counterparties. One respondent indicates differences in 
organisational cultures when the negotiations on excess heat contracts took place, e.g. between privately-
owned and municipally-owned companies. There could be technical difficulties when connecting 
industrial excess heat to the district heating system. One respondent states that the connection process 
needs to be conducted in such a way that both energy utilities and industry maintain their production and 
deliveries. Another issue is that variations in the industrial production leads to difficulties for energy 
utilities to plan their DH operations. It involves uncertainty about how much industrial excess heat will be 
supplied to the DH network, although many industries usually can deliver more heat than needed. 
Furthermore, when industries start to deliver excess heat their willingness and possibility to improve the 
efficiency of the industrial processes becomes reduced since it could lead to less excess heat.  
4. Discussion and conclusion 
The market conditions for initiating new partnerships for usage of industrial excess heat in district 
heating systems in Sweden seem to have become more difficult. DH system owners usually take the 
largest part of the investment, and it is understandable that they think of the pricing of the excess heat 
becomes a very important factor. There is also a higher share of DH utilities than industrial companies in 
the study, which therefore could result that capital-related factors could be somewhat overvalued. 
However, there are no doubts that these factors are important for the long-term sustainability of the 
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partnerships. Together with planned new construction or rebuilding, these economic incentives also 
trigger the initiation of a majority of industrial excess heat partnerships. Beyond the fact that the 
economic aspects in the industrial excess heat cooperation is highly valued, environmental profiling and 
to be perceived as a local responsible industry should not be neglected. 
 
Another important factor that emerged from the study was that companies need to be transparent to 
each other. It seems that there is a cultural difference between private companies and municipality-owned 
companies which could have an impact in the final result. Making industrial excess heat extraction for 
district heating an affordable option for the parties needs further attention. This study has showed that 
sharing investment costs is an important measure that increases the possibilities to get a sustainable 
partnership. Committed and driven staff has been stated by many respondents as essential for the 
industrial excess heat cooperation. These persons seems to be critical in the early phases when work is 
initiated, as well as for solving problems in daily operations. They could also be a drivers for follow-up 
meetings in cooperation and to develop the collaboration further. Industrial variations in production, both 
short and long term variations, become a new technical challenge for the energy utilities. It adds 
uncertainty to already existing which relates to weather and demand predictions. Here energy utilities 
could try to reduce uncertainty e.g. through thermal storage possibilities. 
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